This paper dissects with great acuteness, the issues of convergence in financial performance dynamics in the African continent through the lenses of stock market capitalization, value traded, turnover and number of listed companies. The empirical evidence is premised on 11 homogenous panels based on regions(Sub-Saharan and North Africa), income-levels(low, middle, lower-middle and upper-middle), legal-origins(English common-law and French civillaw) and religious dominations(Christianity and Islam). Findings provide partial support for the existence of absolute convergence in some dynamics. Only SSA reveals conditional convergence in relation to per capita number of listed companies. The speed of convergence for the most part is between 12% and 28% per annum. As a policy implication, countries should work towards adopting common institutional and structural characteristics that favor stock market development.
Introduction
Economic policy makers have expressed profound interest in the issue of whether African countries lagging in financial development are catching-up with forerunners in the continent( or whether the best performing countries can maintain their lead in the future).
Comparison of cross-country financial performance is central to addressing this concern.
Divergence in relative productivity levels, income levels and living standards is the dominant feature of modern economic history (Pritchett, 1997) . This divergence could be the result of very different patterns in long-run economic performance. It has been well documented that there is a close connection between financial development and the level of economic performance (Goldsmith,1969; Levine,1997) .
For more than two decades now, since the seminal work of Baumol(1986) , the convergence hypothesis has been widely applied in growth empirics. Two concerns have been addressed by these studies for the most part: (1) if undeveloped countries converge to developed countries and in cases where convergence apply; (2) the speed of convergence (Barro, 1991; Barro & Sala-i-Martin,1992) . Whereas this convergence hypothesis has been widely tested in the economic growth dimension, recent applications to financial markets is gaining ground and becoming increasingly popular (Brada et al., 2005; Orlowski, 2005; Kim et al., , 2006 Elyasiani et al.,2007; Eun & Lee, 2010; Su et al., 2010; Narayan et al., 2011) . This paper analyses financial market convergence in Africa and attempts to discriminate between conflicting strands in the literature. Specifically, it tests the hypothesis of convergence in 11 different homogenous panels from four dimensions: stock market capitalization, total value traded, turnover and number of listed companies. The following specific characteristics make-up the panels: low income, middle income, lower middle income, upper middle income, Christianity, Islam, North Africa, Sub-Saharan Africa, English common-law and French civillaw. By addressing the issue of whether the religious, legal origin, income-level or regional dimensions of countries matter in the achievement of convergence, this work explicitly provides insights into research questions which are particularly relevant in policy making. In dissecting with great acuteness the convergence of stock markets in Africa, this paper adds to existing literature in the following. Firstly, to the best of our knowledge it is the first paper to empirically examine convergence in African stock markets. Secondly, we employ different aggregate measures of stock markets performance, contrary to Narayan et al.(2011) : a study closest to the current paper in the literature. Thirdly, emphasis on 11 homogenous panels provides detail insights on the phenomenon in the African continent. Fourthly, this work is not only concerned with the existence or not of financial market convergence; rather in addition we have a dual concern, which involves computing the speed of convergence and correspondingly, the time required to achieved full(100%) convergence.
The rest of the paper is structured as follows. Section 2 summarizes conflicts in the literature. Section 3 discusses the motivations for stock market convergence in Africa. Data and methodology are presented and outlined respectively in Section 4. Empirical analysis is covered in Section 5. Section 6 concludes.
Conflicts in the literature
According to Narayan et al.(2011) , while there is a theory and vast empirical work on per capita income convergence, there is as yet not a theory on financial system convergence. Given this reality, like in Narayan et al.(2011) we are aware of the risks of "doing measurement without theory" and assert that reporting facts, even in the absence of a formal theoretical model may be a useful scientific activity. Thus, we side with Costantini & Lupi(2005) in further asserting that applied econometrics has other tasks than merely validating or refuting economic theories.
The last three decades have witnessed important changes in financial structure and institutions in Africa due to liberalization, privatization, innovation and globalization. These events coupled with the rethinking of the role of finance after the recent financial crisis (Baltagi & Demetriades, 2011) have prompted growing studies on the difference and similarities between national financial systems (Bruno et al.,2011) . These have calumniated in two growing strands in the literature on the impact of globalization on financial market convergence.
Some proponents assert that globalization, deregulation, economic integration, harmonization of regulation and corporate governance rules have led to the convergence of financial market characteristics. To this end, a number of studies have confirmed that European continental financial systems have become more similar to Anglo-Saxon ones and that the classical distinction between market-based and bank-based systems is less relevant than in the past (Allen & Gale, 2000; Rajan & Zingales, 2003; Holzl, 2006) . With respect to this strand, financial structures have converged towards a model which combines characteristics of the Anglo-Saxon model, where markets and investment banks prevail with elements of the continental European system, where-in commercial banks are predominant. More so, from 1980 through 2005 most countries in the world adopted free market policies that have proved pertinent in ensuring economic growth and real convergence (Balcerowicz & Fischer, 2006; Shleifer, 2009; Rodrik, 2006 Rodrik, , 2011 . The free market reforms have also influenced financial sectors of the economies but it is unclear whether financial convergence has come alongside real convergence.
One dimension via which financial convergence can take place is through financial integration.
This rests on the fact that financial integration increases the supply of finance in the less financially developed countries. This process may be mirrored in an expansion in the size of national financial systems (relative to domestic GDP): in those countries with less developed financial markets (Giannetti et al., 2002) . In the context of the European Union, the different financial systems may exhibit a convergence trend in the aftermath of: common markets in 1993 and the euro area in 1999 (Calcagnini et al.,2000) . (La Porta et al.,1988; North, 1990 North, , 1994 . This paper shall attempt to discriminate between these two views from an African standpoint in a financial market perspective. Findings could have substantial policy implications given the motivations for financial market convergence in the continent.
Motivation for convergence in African financial markets
Although a number of papers have investigated the dynamic interdependence of equity markets worldwide, the emphasis has often been on developed economies and the emerging markets of Latin America and Asia. According to Alagidede(2008) Financial theory deems integrated markets to be relatively more efficient compared to divergent ones. An integrated stock market stimulates cross-border flow of funds, improves trading volume which in-turn increases stock market liquidity. Integrated markets grant investors the opportunity to efficiently allocate capital ( Chen et al.,2002) . This results in a lower cost of capital for firms and lower transaction cost for investors ). An integrated financial market has the positive rewards to financial stability as it minimizes the probability of asymmetric shocks (Umutlu et al.,2010) . Financial stability in-turn may reduce the risk of crossborder financial contagion (Beine et al.,2010) and improve the capacity of economies to absorb shocks (Yu et al., 2010) .
It is also worth pointing out stock markets may also converge to reflect the level of arbitrage activity. When markets converge, it denotes there is a common force such as arbitrage activity that attracts the markets together. It further implies that convergence in markets will mean the potential for making above normal profits and international diversification will be limited as supernormal profits are arbitraged away (Von Furstenberg & Jeon, 1989) . Likewise, if barriers or potential barriers generating country risks and exchange rate premiums are absent, the consequence is similar yields for financial assets of similar risk and liquidity regardless of nationality and locality (Von Furstenberg & Jeon, 1989) . Therefore, the need for convergence in African stock markets draws on the tenets of arbitrage and the hypothesis proffered by the portfolio theory. This implies, the motivations for convergence in financial markets has premises in the literature of stock market interdependence and portfolio diversification ( Grubel.,1968; Levy & Sarnat, 1970) . These works have for the most part considered short-run linkages of stock markets and have found the existence of shortrun stock market co-movements. The findings have been extended to cover co-movements of stock markets over the long-run (Bessler & Yang, 2003) . Majority of studies have also revealed evidence of cointegration as well short-run relationships which depict some form of convergence in stock markets.
Data and methodology

Data
We examine a sample of 14 African countries with data from African Development We concur with Narayan et al.(2011) in postulating that one is unlikely to find the convergence of stock markets within a very heterogeneous set of countries. We therefore disaggregate countries into homogenous panels based on regions(SSA and North Africa), income-levels(low-income, middle-income, lower middle-income and upper middle-income), legal-origins(English common-law and French civil-law) and religious-dominations(Christianity and Islam).
Model and estimation approach
Following Fung(2009) Eqs. (1) and (2) W , is taken as exogenous.
Where σ = 1+ β, t i Y , is the measure of a stock market performance dynamic in country i at period t.
W , is a vector of determinants of growth in stock market capitalization, value traded, turnover and number of listed companies, i η is a country specific effect, t ξ is a time specific constant and t i, ε an error term. Consistent with the neo-classical growth model, a statistically significant negative coefficient on β in Eq. (1) suggests that countries relatively close to their steady state of stock market development will experience a slowdown in growth of the financial sector, known as conditional convergence (Narayan et al.,2011; 2) . Also, in line with Fung(2009; 3) 
However, Ordinary Least Square(OLS) estimators are still biased because there remains a correlation between the lagged endogenous independent variable and the error term. Arellano & Bond(1991) proposed an application of the Generalized Method of Moments(GMM) exploiting all the orthogonality conditions between the endogenous lagged variables and the error term.
This GMM approach has been widely used in the convergence literature; as recently applied by As pointed-out by Islam (1995; 14) , yearly time spans are too short to be appropriate for studying convergence, as short run disturbances may loom large in such brief time spans. Thus considering the data span of 21 years, we borrow from Narayan et al.(2011) in using a 3 year non-overlapping interval such that we have six time intervals: 1992-1994; 1995-1996 and so on.
This implies in our regression, τ is set to 3.
We also compute the implied rate of convergence by calculating (σ/3) which is same as the Narayan et al.(2011) computation of (1+β)/3. Thus we divide the estimated coefficient of the lagged endogenous variable by 3 because we have used a three year interval to mitigate short term disturbances. If the absolute value of this coefficient is greater than zero but less than one( 1 0 < < σ ), we conclude the existence of convergence. The broader interpretation suggests, past differences have a less proportionate impact on future differences, implying the variation on the left hand side of Eq. (3) is decreasing overtime as the country is approaching a steady state.
Empirical analysis
This sections looks at three principal issues: (1) investigation of the presence of convergence; (2) computation of the speed of convergence and (3) determination of the time needed for full(100%) convergence. The summary of overall results are presented in Table 1 where-in the first two issues are addressed. Findings for absolute(unconditional) and conditional convergence are presented in Table 2 and Table 3 respectively.
Absolute convergence is estimated with just the lagged difference of the endogenous variable as independent variable while conditional convergence is with respect to Eq. (3). Thus unconditional convergence is estimated in the absence of the Sargan-test statistics often appear with a p-value greater than 0.10, hence its null hypothesis is not rejected in almost all the regressions. We only report the second order autocorrelation: AR(2) test in first difference because it is more important than AR(1) as it detects autocorrelation in levels. For most estimated models we are unable to reject the AR(2) null hypothesis for the absence of autocorrelation. There is therefore robust evidence that most of the models are deficient of autocorrelation at the 1% significance level.
Synthesis of results
A summary of the results from tables 2-3 is presented in Table 1 . This includes findings for Absolute Convergence(AC), Conditional Conditional(CC), the Speed of Absolute the 11 panels: (1) there is no evidence for any form of convergence in stock market turnover; (2) only four panels reveal AC but with no corresponding CC in stock market capitalization; (3) seven panels show evidence of AC without CC and; (4) two show evidence of AC without CC, one reveals support for CC with no corresponding AC while SSA is the sole panel with both types of convergences in the number of per capita listed companies. 
Results of absolute convergence(AC)
In Table 2 below, we report the results of AC. Firstly, we notice that for almost all models, the instruments are valid as the alternative hypotheses of the AR(2) and Sargan OIR tests are rejected. In a bid to ease readership, years(yrs) and per annum(p.a) are abbreviated.
For the stock market capitalization analysis, we notice AC in four panels, with the following convergence rates and periods necessary to achieve 100% convergence: French and 13.05% p.a(22.98yrs).
Results of conditional convergence(CC)
In Table 3 
Discussion and policy implication
Before we dive into the discussion of results, it is important at the outset to understand the economic intuition motivating absolute and conditional convergence in financial markets of the African continent. Absolute convergence in financial markets occurs when countries share similar fundamental characteristics with regard to their financial market such that only variations across countries in initial levels of financial market development exist. Absolute convergence therefore results from factors such as the formulation of monetary unions and adoption of a unique currency, among others.
Absolute convergence also occurs because of adjustments common to many countries. Financial reforms have been credited for the impressive performance of capital markets in African countries. This is because they obviate the need for investor preferences for one market over another. Improvements in information technology have also improved synchronization in financial markets such that the adjustment of shocks across markets is much faster. Thus the speed at which shocks are transmitted from one market to another has increased with improvements in communication and information technology; this has facilitated absolute convergence. The absence of absolute convergence in stock market turnover points to the fact that fundamental characteristics in this financial market performance dynamic are dissimilar across countries. This is also partially the case for other measures of stock market performance(market capitalization, per capita listed companies and value traded); with respect to certain panels.
On the other hand, conditional convergence is that which is contingent on structural and institutional characteristics. Borrowing from the economic growth literature (Barro, 1991) , conditional convergence depicts the kind of convergence whereby one's own long-term steady state(equilibrium) is contingent on structural characteristics and fundamentals of its economy or market (Nayaran et al.,2011) . Therefore findings are conditional on the macro economic variables we empirically test. Owing to constraints in data availability and degrees of freedom required for the OIR test, we could not condition the analysis beyond two macroeconomic variables: consistent with the convergence literature (Prichett, 1997; Bruno et al.,2011; Narayan et al., 2011) . But for two panels in the per capita listed companies analysis, our findings do not broadly support the existence of conditional convergence. The significant results imply stock markets with fewer listed companies in SSA are catching-up with their counterparts which have more listed companies. The overwhelming absence of conditional convergence for the remaining panels is due to cross-country differences in structural and institutional characteristics that explain stock market performance dynamics. Thus differences in macroeconomic policies and government quality(control of corruption, political stability, rule of law, regulation quality, democracy…etc) among countries could lead to this deficiency in conditional convergence.
On a general note, African financial markets still have very heterogeneous initial conditions as well as fundamental, institutional and structural characteristics of development. As a policy implication, countries should work towards adopting common institutional and structural characteristics that favor stock market development.
Concluding remarks
This paper has dissected with great acuteness, the issues of convergence in financial performance dynamics in the African continent through the lenses of stock market capitalization, value traded, turnover and number of listed companies. The empirical evidence is premised on 11 homogenous panels based on regions(Sub-Saharan and North Africa), income-levels(low, middle, lower-middle and upper-middle), legal-origins(English common-law and French civillaw) and religious dominations (Christianity and Islam) . With the exception of stock market turnover, findings have provided partial support for the existence of absolute convergence in other stock market dynamics for some panels. Only SSA reveals conditional convergence in relation to per capita number of listed companies. The overwhelming absence of conditional convergence for the remaining panels is due to cross-country differences in structural and institutional characteristics that explain stock market performance dynamics. Thus differences in macroeconomic policies and government quality(control of corruption, political stability, rule of law, regulation quality, democracy…etc) among countries could lead to this deficiency in conditional convergence. The speed of convergence for the most part is between 12% and 28%.
As a policy implication, countries should work towards adopting common institutional and structural characteristics that favor stock market development. 
Appendices
